Study design: Cross-sectional survey. Objectives: To describe anxiety and depression among caregivers of youth with spinal cord injury (SCI), examine predictors of caregiver psychological functioning and evaluate relationships between caregiver and child psychological outcomes. The protective factor of youth social relationships was also included to examine its impact on relationships between caregiver and child psychological functioning. Setting: Families received services at one of three pediatric specialty hospitals within a single hospital system in the United States. Methods: The study included English-speaking youth with SCI, aged between 7 and 17 years, who had been injured at least one year before, and their self-identified primary caregivers. Participants completed surveys assessing their anxiety, depression and youth's perceived social relationships. Results: The study included 203 youth with an average age of 12.70 years (s.d. ¼ 3.15), and among them 70% had paraplegia. Seventy-eight percent of caregivers were mothers, 14% fathers and 8% other family members. In all, 16 and 21% of caregivers scored in the range of moderate/severe anxiety and depression, respectively. Being female and having a child with mental health problems predicted caregiver anxiety and depression. In addition, having a child who was older at the time of injury predicted caregiver depression. Poor social relationships, having a caregiver with mental health problems and having a caregiver with less education predicted both child anxiety and depression. Conclusion: Caregiver sex, child age at injury and child mental health were related to caregiver outcomes; caregiver education, marital status and child age were not. Caregiver mental health and education and child social relationships predicted child outcomes. Neither injury level nor injury severity was related to caregiver or child outcomes.
Introduction
Children depend on caregiver support, typically provided by their parents. For children with significant disabilities such as spinal cord injury (SCI), caregivers become even more critical, as youth negotiate both typical and disabilityspecific challenges throughout childhood. Therefore, if a caregiver is struggling with psychological issues, improving their functioning is important both for their own and their child's well being. This study assessed anxiety and depression among a group of primary caregivers of youth with SCI, examined factors contributing to caregiver psychological functioning, and evaluated relationships between caregiver and child psychological functioning.
Although not yet studied among youth with SCI, research has documented the experiences of parents of youth with other health conditions, and caregivers of adults with SCI. Parents of youth with disabilities experience more stress than parents of able-bodied youth. 1, 2 Similarly, caregivers of adults with SCI report experiencing a low quality of life, 3, 4 burden 5 and psychological distress. 6 Factors associated with poorer caregiver outcomes include less education, 6 not having a partner, 2 being female, 5, 6 having a child of older age 2 and caring for a person/child with behavioral/ emotional problems. 2 The impact of injury severity and injury duration is unclear, as some researchers 5 have found that these factors predict poor caregiver outcomes, whereas others 6 have found no such relationship.
Research also shows relationships between outcomes of caregivers and those receiving care. Negative caregiver problem-solving predicted lower acceptance of disability among adults with SCI at the time of discharge and occurrence of pressure sores 1 year after discharge. 7 Among youth with various disabilities, parental functioning has been found to predict child adjustment. 8, 9 A group investigating posttraumatic stress disorder (PTSD) among youth with SCI and their caregivers found that mothers' PTSD predicted patients' and fathers' PTSD, and that patient's PTSD predicted mothers' PTSD. 10 Among youth with limb deficiencies, poor parental mental health predicted child's mental health; however, this relationship was statistically eliminated when taking into account children's perceived social support. 11 Identifying protective factors such as social relationships can foster interventions that enhance positive outcomes instead of just reducing negative ones. This research forms a preliminary understanding of caregiver outcomes and their relationship to outcomes of those being cared for, both among adults with SCI and youth with other disabilities. However, little is known about these issues among caregivers and youth with SCI. Caregivers of these youth may face particular stress because their child's disability is acquired, not congenital; traumatic injury during childhood can impact the psychological functioning of the child and his/her family. This study aimed to describe anxiety and depression among primary caregivers of children with SCI; examine predictors of anxiety and depression among caregivers, including demographic, injury-related and child mental health factors; and examine how caregiver mental health and the protective factor of child-perceived social relationships impact the anxiety and depression of children with SCI. It was hypothesized that caregiver anxiety and depression would be predicted by being female, having less education, being unmarried and having a child who is older and has mental health problems. Further, it was hypothesized that caregiver anxiety and depression and poor social relationships would be associated with child anxiety and depression. Finally, relationships between injury-related factors and caregiver and child mental health were explored.
Materials and methods

Recruitment
Participants were part of a larger project assessing psychosocial outcomes of youth with SCI and their caregivers. English-speaking youth with SCI aged 7-17 years who had been injured at least 1 year before and were receiving services from one of three pediatric specialty hospitals within a single hospital system were recruited, along with their selfidentified primary caregivers. Child-perceived social relationships. The Pediatric Quality of Life Inventory 4.0 (PedsQL; Generic Core Scales) 16 is a reliable and valid measure of children's health-related quality of life. The 5-item child-report social functioning subscale was incorporated in this study as a measure of youths' relationships with others. Adequate internal consistency reliability was shown with the current sample (a ¼ 0.72).
Instruments
Procedures
After obtaining informed consent and assent, surveys were administered during regularly scheduled in-patient or outpatient visits. Data collection took 45-75 min.
Data analysis
Preliminary data screening showed two multivariate outliers; these two participants were dropped from the sample. Depending on whether measured at the categorical or continuous level, point biserial and Pearson correlation coefficients assessed relationships between demographic, injury-related and protective factors, and between caregiver and child outcomes. Factors with significant univariate relationships with each dependent variable were included in subsequent regression analyses as independent variables. Multiple regression analyses were conducted to identify predictors of caregiver anxiety and depression. Hierarchical multiple regression analyses were used to assess whether caregiver outcomes and child social relationships contributed significantly to child anxiety and depression, above and beyond demographic and injury-related factors. Because of the high correlations between caregiver anxiety and depression (r ¼ 0.690) and child anxiety and depression (r ¼ 0.715), the two caregiver or two child variables were not included as separate predictors in the same regression equation. Instead, caregiver and child composite variables were created that summed overall raw scores from the Beck Anxiety Inventory and Beck Depression Inventory-II, and Revised Children's Manifest Anxiety Survey and Children's Depression Inventory , respectively. Although anxiety and depression are only components of mental health, these composite scores were used as proxy variables for caregiver and child mental health, and were included as independent variables in the regression equations. Finally, scores from the Beck Anxiety Inventory, Beck Depression Inventory-II and Children's Depression Inventory were subjected to log transformations because of nonnormal distributions, and the transformed variables were used as dependent variables in the regression equations.
We certify that all applicable institutional and governmental regulations with regard to the ethical use of human volunteers were followed during the course of this study.
Results
Participants
Of the 203 youths, 53% were male, 70% were Caucasian; mean age was 12.70 years (s.d. ¼ 3.15) at interview and 7.04 years (s.d. ¼ 5.44) at injury. Seventy percent had paraplegia and 50% had complete injuries. Of the 203 caregivers, 78% were mothers, 14% were fathers, 5% were grandmothers, 1% were stepmothers, 1% were grandfathers and 1% were aunts; 85% were female; 78% were Caucasian; 72% were married and 15% were divorced. Nine percent of caregivers did not complete high school, 23% graduated high school, 47% completed some college or an associates degree and 21% completed a bachelor's degree or higher. Predicting caregiver anxiety and depression Table 2 presents associations between caregiver anxiety and depression and demographic, injury-related and child mental health variables. Caregiver anxiety and depression were each associated with caregivers being female, older child age at injury, and child anxiety and depression. Regression analyses revealed that being female and having a child with mental health problems (measured by the composite anxiety plus depression variable) explained 14% of the variance in caregiver anxiety (R 2 ¼ 0.136, F ¼ 10.19, Po0.001) ( Table 3 ).
Caregiver outcomes
Being female, having a child who was older at the time of injury and having a child with mental health problems explained 19% of the variance in caregiver depression (R 2 ¼ 0.192, F ¼ 15.08, Po0.001) ( Table 3) .
Caregiver and child psychological outcomes Finally, we evaluated relationships between caregiver and child psychological outcomes. Table 4 presents associations between child anxiety and depression and demographic, injury-related, protective and caregiver mental health variables. Child anxiety and depression were each significantly related to less caregiver education, lower-rated child social relationships and increased caregiver anxiety and depression. Child anxiety was also related to younger current age and shorter injury duration. Two hierarchical regression equations were then conducted, the first with child anxiety and the second with child depression as the dependent variable. For child anxiety, significant demographic and injury-related factors were entered in the first step, child social relationships in the second step and significant caregiver factors in the third step. For child depression, because there were no significant demographic or injuryrelated factors, child social relationships was entered in the first step, and significant caregiver factors in the second step. Poor social relationships, caregiver mental health problems and less caregiver education accounted for 36 and 26% of the variance in child anxiety and depression, respectively (Tables 5 and 6 ).
Discussion
This study described anxiety and depression among a group of primary caregivers of youth with SCI, and examined factors contributing to caregiver anxiety/depression and relationships between caregiver and child outcomes. Results revealed that 16 and 21% of caregivers experienced moderate/severe symptoms of anxiety and depression, respectively. Previous research conducted with parents of preadolescents with spina bifida found that 19% of mothers and 26% of fathers had significant scores on the Global Severity Index, which assesses severity of psychological symptoms across a variety of DSM-IV diagnoses. 17 This is comparable to the experiences of female caregivers in this study (19% moderate/severe anxiety and 22% moderate/severe depression), but not to male caregivers, as none experienced moderate/severe anxiety, and only 10% experienced moderate depression.
Male caregivers in this study may have underreported psychological symptoms, or this small sample of males (n ¼ 30) may not be representative of fathers' caregiving experiences. Another explanation is that having a child with an acquired disability such as SCI may be less stressful for male caregivers than having a child with a congenital disability such as spina bifida. Future research should incorporate the experiences of male caregivers of youth with SCI as they are often overlooked in family research. As expected, caregiver anxiety was associated with being female and having a child with mental health problems; caregiver depression was associated with being female, older child age at the time of the injury and having a child with mental health problems. This suggests that interventions should target females and caregivers of youth injured at an older age to provide extra support after their child's injury. Further, as hypothesized, poor social relationships, poor caregiver mental health and less caregiver education significantly predicted child anxiety and depression. These results indicate that social relationships can positively influence children's mental health even in the face of negative caregiver outcomes. Efforts should be made to build positive relationships among youth.
Contrary to previous research on caregiving among adults with SCI 5, 6 and among youth with spina bifida 2 , caregiver education, marital status and current child age were not associated with caregiver psychological outcomes. It could be that for parents of youth with SCI, past education is not as important as current education/resources related to their child's injury, and marital status may not be as important as having other types of social support. In addition, child's age at injury seems to be more important to parental psychological outcomes than child's current age. This may mean that parents are affected differently when their children are injured at different stages of childhood. Research should continue to investigate these relationships, including the unique impact of child's age and age at the time of injury on psychological outcomes, and whether education and marital status or other social supports can serve as protective factors for caregivers of youth with disabilities.
Consistent with earlier research, results suggest a reciprocal relationship between child and caregiver mental health. 10 It is likely that children and their parents continue to influence each other over the course of living with an SCI. However, longitudinal data are necessary to better understand these relationships. Interestingly, neither injury level nor injury severity was related to any caregiver or child mental health measures. This finding echoes earlier research among youth with spina bifida suggesting that perceived maternal stress is more important than disability severity for maternal psychological adjustment. 18 Further, earlier studies related to quality of life and SCI have found a weak association between quality of life and impairment, but a stronger one between quality of life and the manner in which the impairment manifests itself in society. 19 Research should continue to investigate the manner in which injury characteristics relate to child and caregiver mental health, particularly over time as this relationship will likely evolve. This study had several limitations. First, because data were collected within a single hospital system, the sample may not be representative of the general population of youth with SCI. Second, caregivers were mostly female; therefore, findings linking caregiver sex with outcomes should be interpreted with caution. Further, only the self-identified primary caregiver of each child was surveyed; future research should examine the perspectives of multiple caregivers as many families share caregiving responsibilities. Third, data were cross-sectional in nature; longitudinal data are necessary for making conclusions regarding the directionality of relationships. Fourth, this study did not include a comparison group of families without disabilities; this is needed to identify factors important to the psychological functioning of families of youth with SCI. Finally, although caregiver education is one aspect of socioeconomic status, this study did not incorporate a comprehensive measure of socioeconomic status that included other elements such as caregiver occupation. 20 Future research should examine the relationship between psychological outcomes and socioeconomic status, a variable that likely affects the family's functioning. Future research should explore caregiver outcomes over time, as past work has highlighted caregiving as a dynamic process. 21 This may be particularly true in the area of pediatric SCI as youths' needs may change as they/their injuries age. Further, this study examined anxiety and depression in caregivers and youth at one time point only. Future research should examine how short-versus long-term mental health issues affect family outcomes. In addition, this study examined child/caregiver anxiety and depression together as predictors of caregiver/child functioning; future efforts should attempt to discern the unique effects of anxiety and depression in order to develop appropriate interventions. Further, although this study included protective factors for youth, future research should examine factors that might facilitate positive outcomes among caregivers, including social support, 21 healthy coping and financial resources. Finally, future research should highlight the resilience and life experiences of youth and families who are not experiencing mental health problems. 1 Understanding the experiences of these families could help to develop interventions that bolster the individual strengths and community supports necessary for youth and caregiver success.
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